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Study on carbon distribution and storage of
a pine forest ecosystem in Dinghushan
Biosphere Reserve

FANG Yun-ting, MO Jiang-ming "
( Dinghushan Forest Ecosystem Research Station, South China Institute of Botany.,

Academia Sinica, Zhaoging 526070, China )

Abstract: Carbon distribation and storage of a pine forest ecosystem in Dinghushan Biosphere Reserve was stud-
ied. Results indicated that the average carbon content in different layers was in the following order: trees
(54. 46 %) >standing litters(54. 40%)>>shrub (48. 10%)>herb(40.21%). The carbon density in soil(to 100
cm)was 7. 37 kg + m?. Carbon storages in each component of the ecosystem were: 68. 876 t - hm™ (tree layer) .
6.030 t « hm™ (understory layer),5.892 t « hm™(standing litter).73. 705 t « hm™ (soil layer) , respectively. In
addition,the total standing carbon storage and sequestration potential of the pine forest in Guangdong Province
was estimated and discussed in this paper. '
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MABSEAAUBRBEFRL R AREER
Bnig, KRS CO, BRI, HRBEC i Tk ¥ 6
BT 280 mg/L Lk EIFFEM 360 mg/L, T E H AT
BENLL 0.5 mg/L WEFERFEHMT . A THERK
MBZESASEREETHRTHAKY, FEKIEE M
BWAHHERE (YK OUKREL)Y , Xt HA
SEEEEMITREEN EERKZ—. CO, £
—MAZANBHNBREENRES K., BAHEY
EXGERAETELYIRE P R—EEH CO,,
BT LA RS o CO, % B vl il i FEARE R PEAR, X4
BHEEREES SH . (DB REHER . BHERE
B R ARG R TRAAK, LUR TR A B9 TR E
()N R AR A TR FI AR & A bk i PR R 2R Ak
BRERE LY KBE; OOIEEY R NED A
UBERAAERBERKEFFME AR =R UEBK
B, BB H (Pinus massoniana) =3 B #A B # Fh
SR —F, CERETERFRIPBIEH X 8
Bt s LM, 20 F R BEF+HE
(X)., HET,. GEMHANERELEH AR BE A,
KM HTFERER, NH FXXRARMEETEE, K
HAeMRHMBRZ S EHERMEIEZKRT BHE
MEANRTHRES, ILELEMKERERES KIEHR
B CEIEREME KK P CO, IEDHERCT . @S
MBS AR TREEEMERET A RMBRRF
(Carbon sequestration) 3 33 IR B L', MK B &
XAEMRBERS"” . RATLHKTE . BT ZE
ELEMEBEALIAMBEERZSFEZAANTLH
BRBECBAMBFE AT TR, X F
DRMARMEREARRE., AXHHUHEBLD
BRI B . ARDERMHRESREREFERAL
BIER . S ERMAREERER K.

1 BB

AR RERY LAY BERP X #T. RPRA
FIAREHBEE,112°38 E,23°10' N, BZRSELE
HEMERNYE, FFYEREN 1 927 mm, L F
TSHAEI AT 8 A, M 12 ABKF 2 AL
6% . FXHEFBENR 80Y% . EFHEER 21.4
C,EAAQ AYMEHRA T AYWFEHRE SN
12. 6 °C 1 28. 0 °C"¥,

SRMHERA FRIPEXABEAZ BT, 5K

WP F 1930~1950 F A EE . L% (10 F7/D,
feiF MR R/ HIWEI R T BIEAF . DR
WAARE B F 1 700 Bk /hm’, J 2 F B {EH K 15 4
cm KT EHEYITEE LI E B (Rhodomyrtus tomen-
tosa) \ K ¥\ (Baechea frutescens)ZF RILE ., BB
BHAUE, DRATEARELR, pH HE 4.5~5.0
zZiE., rtERREE—-BRER".
%1 EABEDREHIE"

Table 1 Carbon contents of different plants
organ in shrub layer

~ ¢ 0/
912 gos peg ETOO
. Branch+
Species Roots  Leaves
stemwoods
WHEE Ficus varilosa 39.448 57.386 47. 612
4 ¥ Baecra frutescens 50. 292 — 32.158
RAT 38.656 40.248 63.122

Cleridendron fortunatum

N Psychotria rubra 58.462 56. 265 39.831

=X ¥ Erldia rubra 43.080 59.417  55.870
W1 FF Litsea crubeba 41.818 40.706 60.165
Bk £ Rhodomyrius tomentosa 38.582  56. 594 48. 907

45.012 47.092 47.372
38.843 38.893 31.175
40.516 52.714 54.796

43.471 44.931 48.101
(2.027) (5.567) (3.47%)

HIBEEB Frcus hirta
B4 Melastoma candidum
EWEH Mussaenda pubesces

F {8 Mean

"HEESHNAEAER  SE in parentheses
)2 BEXEFEHYHRSE"

Table 2 Carbon contents of different plants in herb layer

Li-trk e EEBACIG) HTTERAN )

Species Aboveground  Underground
B E B Blechnum orientale 37.631 40. 565
WIBBR Schizoloma ensifolium 36. 883 36. 300
SR B Adiantum capillus 48. 863 34. 085
¥ Dicranoperis dichotome 47. 947 38.927
WL %B £ Dianella ensifolia 44.169 43. 927
HEHEA#Y Others 38. 660 34. 632
F 19 {H Mean 42.359(2.182) 38.073(1. 550)

"HEE N HNIFMER  SE in parentheses
2 AR &

2.1 £YRAE

BE 207 10mX10m BN, BEHEFTHD
EBMMKEZFMNE, RIESERMM . T BEAEEY
BEWRRAAXHEREYE REYERSSEY
17.01 % ZFEHEFTERE 1 1 mX1l m/]p
B, 2WERKTHY M ERFREY. HLE
B9 AL B — A (30 emiX 30 cm X 50 cm)
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TR UWEHBR,.UNEEABRNELEBRRE FHEVMESRIBHESBE R 71449, &
YEBNKSE. B s BRI R EE 54,4 0~10 cm, 10
2.2 @ REMAE ~20 cm.20~40 cm 1 40~100 cm U B R4, R

ERHNSESHREHYERE. TRMNS 200 YRGBT, ER. tRESRKT, B,
BT B AN AR 0N FEHSBRBETH  HELEN 2 mm), RFRLARE 105 CHEENE

M EAR 6 M EEMS M ERB TS RATF  #.
£3 MALBRAKESRESASHEER"

Table 3 Carbon storage in each components of the pine forest ecosystem in Dinghushan

s MR FE RAR Ty

Components Blomas_,: Bulk denilty Carbon content Carbon st?:age
(t » hm™?) (g +cm?) % (t « hm®)

Tt AR Trees

M Leaves 2. 844 — 44. 627 1.269

F Woods 66. 728 bl 61. 380 40. 958

#i Branches 19. 851 . - 53.328 10. 586

B Barks 7.920 — 53. 852 4. 265

R Roots 19. 952 — 59.134 11. 798

/it Subtotal 117. 294 - - 68. 876(44. 58)

K THYWIZ Understory plant

A My b 384> Aboveground of shrub 6. 020 ’ - 45. 501 2.739

B A H 384> Aboveground of herb 2.924 — 42. 359 1.239

HEK EAMT 4 Underground of shrub and herb 5.160 - 39.776 2.052

/73t Subtotal 14.104 b had 6.030(3.90)

3b 32 B P % B Standing litters

X 4@ Fresh 4. 859 - 57. 784 2. 808

¥ 4> f# Decomposing 6. 045 — 51. 017 3.084

/it Subtotal 10. 904 - - 5.892(3.81)

1 2 Soil layers

0~10cm - 1. 260 1. 713 21. 583

10~20 cm - 1. 422 0.556 7.909

20~40 cm - 1. 382 0. 439 12.142

40~100 cm - 1. 496 0. 357 32.071

/it Subtotal - - - 73.705(47. 7D

Bit Total - — - 154. 503

"HEBAMESEREASBRERS SR E S H (Y)Y Carbon storage percentage of subtotal to total in parentheses
R4 NFAR2EDEAHBESSBERER A"

Table 4 Potentiality of carbon sequestration of the pine forest in Guangdong Province

X 8 H# Area BB Volume £ 9’ RARC R BRI R

Region (10* hm?) (10° m*) Biomass Standing carbon Potential carbon
(10°t) storage (10° t) storage (10° t)

4> H Whole country 1 300. 85 407.19 211.74 138. 58 812. 25"

I~ %44 Guangdong Province v — - — - -

A M Non-industrial forests 103. 66 30. 19 15.70 8. 63 71. 39

7 fa Kk Commercial forests 247. 46 82. 56 42.93 23.61 170. 43

/Ivit Subtotal 351.12(26.99) 112.75(27.69) 58. 63(27. 69) 32.25(23.27) 241. 82(29.77)

YEEBENTRESENEHI(%) Ratio of Guangdong to whole country in parentheses(%).
PHABT A EHFHY?  Data is quoted from Wang Xiaoke, et al. “?.

2.3 TIMBEHRE 24 SRS BUTE
XREATHATIE. 4 PMNERGHNELERE FEERYXHAEEREMBENEFTN

=, 33 601 HRER. FRREBERNUKRESE, TR,
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3 EXREHM

JimeR

3.1 ELE TELZEMNP . FTARESER
BERBTIYMEN 54. 46 %, Hh THE 61.38%, 0t
EREEM 43U HERENHEFKK IR
(59.134%)> B (53. 852%) =>4 (53.328%) . #EXK
EHEYWT. ETHIBNEESHNE 38 893%~
59.417%. 31.175%~ 63.122% M 38.582%~
58. 462 % (8] , He ot | A = X (Eridia rubra) B &
B (59. 417%) ., B T ¥ 4r L B 4T % (Cleridendron
Sortunatwm) 63. 12 % . 8B LA JU 3 (Psychotria rubra)
58. 46 Em . EAERHEYET . HHBKEETY
HAEEARK, 45K 48.101%.44. 931%.43. 471%
(RD., EXEEi FF#FHSHEESERN 42- 359%
M38.073% AFFEHBEBER /N ESHT
TREARSHH 12.618%F 9. 974% (& 2),
31.2RANAERAEHHEL T HMEBRIFRAEYE
KB HRE RN 57.784% . K 4 MBI 4 N
51.017%, Al R, & FE4BREFEYHNHREE
HRERFRISVBEEYHNKRESE.

3.1.3 2 #4F TEKSBEHXZEMERKK
FEMK.0~20 cm BHEBRERRER,0~10cm B R
40~100 cm JZ28Y 4. 79 £%,20~100 cm Z @] LB
ZBME D, TRFEFHRH1.39g-em”, FREK
BB /NCERRBRNA 7.1%) . BIER 3 PR
HEEMANKEEHS S 0~10.10~20,20~40
cm M 40~100ecm T EHBRBEE 458 2.158 3,
0.790 9.0.607 1 #10.534 5 kg * m*, 0~10cm &
HBREERE AR 10~20cm B 3 ££.40~100
em EH 4 4%,20~100 cm BBEF RS, TR,
T EE SR E B AL AR, B I B 0 88
BEm., BTN T RREETMFIEZT T E
mEBETHEW,

SBHXE SEMARESEEREIBRETERA
BEBHNEKRAE. it 340 HBESRVFHET
UHABRIAN:FTAE>HRAFREDEEAXR
B>EAXR, EHTHSGER) . RAAFTAZ>E
ARSEAR, RA—MEYNE, TIEEFAZ,
RREEAR HYKEBR - BRIXIAN - BETHL
>R,

KRR ad

DEMAKFTABRHKE B 68.876 t « hm”,
Hb®TF H8 AN G, K 59. 47% , MR BH T
BEmME—R. WS 74.84% ., M FIB/, X5
1.84%. MFHYE GEAMELR)IHKEEN 6.03 t
hm* , WRAFEEZYEKRLTBEH5 89t hm®,0
~100 cm + KT BN 73.705 t « hm*, Hdh 0~
0em EREBS T HE S EM 29.-3%,20~100
em & 70. 7% (FE 3),

RMLSEMHRESRESHEE RN 154. 503
tehm?, HPHHmEE & 47. 7%, REMKIHE
REYENECRBAK,AF 5.8t hm*, L&
3.8% B R T MANKNIFERE MARES
3 1T, BHL IE HAIBR WK (3R 3D,
4 3 W
4.1 BHLODERAKRTE

Xt F b AR, B IFSER T EZIETY
JEAR 4556 VR 5056 R i R A e LA AL
BEITE., AMFRESLZN, FRAESEBNEHE
BEBVIIERN 54-46%, SHREEFE 20 FAEE A
BRENBEY S E 54. 10% Y IL 775 ¥ K E 2
S4.5%E . B FILFBEMAZ KR 5L oXFH A
(Oriental 0ak)49. 9% , N AT B ET (6155
THTHYMBRAGFRAZEY RE HKIETLY
B4 49.29% W5 50X 3R (B AR E & A58
SERMEYPRBLH.NMELESRMAREDSREHEYE
BMEEN 6B . X MMERTHEHNKRKEHARA
BB R (U5 M50%) . U EAHE T REBAFS
Rifm, HKEBAERII D HEETEAXEMLE
FHRESERMRABRERBG ONRXANKSEE
GV REASTHEMN.

WABESEG R LT EANKRSEHAGTT
ME.ANKESBERZE 20 cm B, B E; 20
~60em B, EHEE;60~160cm B, Tl E
M AR ERSIMHBABHEEUE D. 5B
NS ABENRTHEREE . SRMAE®L TR
8%, B0 A VLB R, A U+ HEE
100cm UM EEA F 3G+ OB BE . X AF A B Al
bR L0 AV E R ML EEE,

MWL SEMMREBEKE &Y 80.798 t -
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hm?, B F SRR ESEFHKF 62. 44 t « hm™ Gk
B 45% )P M TR 40 AROR B KR
63.7 t - hm* (BR& B LL 50%1H) %, | T B ¢t
MEHAKF 53.52 ¢t « hm™®, HEFHFIEHF I FH
. (1D ABFF A AR AR EE (BRI 2245 50~70 a)°7
i T T LA LR AR B AR (20~30 a) 5 (2) b i)
FRANBKSBREBMUSKE 50%); (DEFHR
DRMHTPHEERCECETHATHY B ER
FREZY MAIAENREERPRFERTEL
LERRRS T, R, L WA VBRI R 73.71 ¢ -
hm* 41 K KK T 40 i 0 2847 ZR Ak + € 102.60 ¢ -
hm* (HHELL 100 cm )0 R B R BP0 X 41 /Y
SEHKFE 101. 8 t o hm ™7 FIBE ¥ 6 ot Ak 3t S {8
110.30 t « hm™®®, i 81 T S ¥ L 3 B #5 Ak L S B
TR, REWRES AT, g REMBE
BB EIAIES  BERS B R E . AR
HBUERRAXRCY, HILHEGEIILT ANTH
WEART EHEYMEAE Y ER S, B
EYUERESEC, XHEHIBENDRBMASH
FET 2.4t hm*"WAKTEEYEFMO0.9t - hm By
EY. A& 1-05t « hm? 1 0.49 ¢t « hm?, Bp &
FEETEERMABRRBAT 1. 54 t - hm™ Bk,

2.00

-- e - BAE Bulk density

— ~—s—RI A Carbon content -§
x 5 1.50 1.50 ;
£ 2 §
‘2 B 100 100 §
B S )
-2 4t
g 0.50 0.50 #
= w
0.00 * + 0.00 H
0~10 10~20 20-40 40~100
L3R TE Depth of soil /cm
Bl +tREERBKSENFELR
RELZAIRER .n=5)
Fig. 1 Differences of carbon content and bulk

density in soil layers(Vertical lines

in all figures represent SE ,n=75)

42 " FECEMKRAREERNBRREE S
EFHHEBEERCBRGE SR AMMTEAERY
BTH B AR BRI EOR#ER P, AR DTRE
AP BB AR (BRI 2028 50~70 )7, BT ITE—E
BELFERRTFEIERMREBENBRER. BiE

conten in so0il/%

FEREGRMMSAERNERE . MAERE
MEYPBEXREYR=ERE X0.52)MFE
ARER. BB AETRMHAHEBEHABEREE
0.3225 tX10° t, AERM-B R 2. 418 t X 10°%t,
BRBAEH /14 2.095 tX10°t(F 4, MNPHETEU 1 ¢
BRETF 3.67 t CO, ", MITHE BRI R REE
CO, WUgHE AN 7.689 t X10°t, XERBEHRERE
MAREGRUMAHBITELSHRIPNERE KTREM
MREARH 30 a 31, 7E 30 a JSREF MR UK 7. 689 tX10°t
CO,, ME.BANSRMBRBARKBARFENE,
BB HRER  EEERNRBRFES . AL 4ET
DB RESRMAIABTREBENIEEY
13.33%, . FLEAKE 17. 06 %" . TR, HREG
BN FE BRLEEARAT, B0 EHK
W BB, KRR EFEABEESRBAMETIR.
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